was supplemented with a final concentration of 8% polyethylene glycol 6000 (Wako Pure Chemical, Osaka, Japan) and 0.4 M NaCl and incubated overnight at 4°C to precipitate viruses. The pellet was recovered by centrifugation at 6,000 ϫ g for 30 min at 4°C and resuspended in 300 l of RNase-free water. Then, the viral RNA was extracted from 140 l of the suspension with a QIAamp viral RNA mini kit (Qiagen, Valencia, CA). The extracted RNA was kept at Ϫ80°C prior to use.
NASBA and genogroup-specific RT-LAMP assays were performed under the following conditions. The 13 oligonucleotide primers for the NASBA assay based on the sequence from the RNA-dependent RNA polymerase region to the capsid region were designed newly for the simultaneous amplification of genogroup I (GI) and GII in a single tube ( Table 1 ). The NASBA assay as a first round of amplification was performed in 20 l of reaction mixture with a NASBA amplification kit (Kainos) according to the manufacturer's protocol. Briefly, 10 l of NASBA reaction mix containing the 13 newly designed primers and 5 l of RNA extract were added to each tube. The final concentration of each primer is indicated in Table 1 . The tube was incubated at 65°C for 5 min and then cooled to 41°C for 5 min. Next, 5 l of enzyme mix (avian myeloblastosis virus reverse transcriptase, RNase H, and RNA polymerase) was added to each tube, which was incubated under isothermal conditions at 41°C for 90 min.
The genogroup-specific RT-LAMP assay as a second round of amplification was performed by adding 2 l of NASBA amplification product under isothermal conditions at 62°C for 90 min as described previously (5) . The RT-LAMP reaction was measured with a Loopamp real-time turbidimeter (LA-320C; Teramecs, Kyoto, Japan). The samples were taken to be negative for NoVs, when all of the duplicate tests were negative.
The RT-seminested PCR was used as the standard for the detection of NoV genomes, and McNemar's test in the software package Dr. SPSS II for windows (SPSS, Tokyo, Japan) was used to compare the NASBA-RT-LAMP assay and RTseminested PCR. The RT-seminested PCR was performed based on protocols described elsewhere (5, 17). The amplified PCR products were purified from agarose gels with a DNA extraction kit (Millipore, Bedford, MA) and sequenced directly. The sequencing was carried out with a SequiTherm Excel II DNA sequencing kit LC for 25-and 41-cm gels (Epicentre Technologies, Madison, WI) and a LI-COR 4200 series sequencer (LI-COR, Lincoln, NE). The sequences were classified into 31 genotypes as described by Kageyama et al. (11) . Additionally, for the measurement of the number of NoV genome copies in oysters, real-time quantitative RT-PCR was performed as described previously (5) .
The sensitivity of the NASBA-RT-LAMP assay was examined in duplicate using serial 10-fold dilutions of RNA extracts prepared from four fecal specimens containing the genotype GI/4 or GII/4, which were predominant in Japanese oysters (16, 17) . The NASBA-RT-LAMP assay had 100-fold more reactivity than the RT-LAMP assay for both genotypes (data not shown). Furthermore, the results of the NASBA-RT-LAMP assay using a total of 42 oysters in the 14 lots were compared to those of RT-seminested PCR, quantitative RT-PCR, NASBA, and RT-LAMP assays, as shown in Table 2 . All of the 21 oysters tested in single assays of NASBA using dot plot hybridization with RING1(a)-TP and RING2-TP (10) and RT-LAMP gave negative results. However, the NASBA-RT-LAMP assay could detect NoV genomes in oysters with a sensitivity equivalent to that of the RT-seminested PCR, although 83.3% (35/42) of our oysters had less than 100 genome copies per oyster. Concordances of 75.0% (63/84) in both GI and GII between the NASBA-RT-LAMP assay and RT-seminested PCR, 73.8% (31/42) in GI, and 76.2% (32/42) in GII were observed (Table 2 ). No significant difference between the a The primers G1B31T7 and G2B31T7 were modified from the primers G1SKR and G2SKR, respectively, as described by Kojima et al. (12) . a The ϩ (positive) and Ϫ (negative) symbols represent the same samples in order in RT-seminested PCR, NASBA-RT-LAMP, NASBA, and genogroup-specific RT-LAMP assays. Each symbol refers to the results from each oyster sample in a lot. NASBA-RT-LAMP is a two-step isothermal amplification assay system combining the NASBA and genogroup-specific RT-LAMP assays.
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NASBA-RT-LAMP assay and RT-seminested PCR was found (McNemar's test; P Ͼ 0.75) Furthermore, the seven genotypes GI/4, GI/5, GI/7, GI/8, GI/10, GII/4, and GII/13 found in our oysters could be detected with the NASBA-RT-LAMP assay (data not shown).
The NASBA-RT-LAMP assay can amplify NoV genomes from RNA extracts in only about 3 h and is available to detect NoV genomes in bivalves such as oysters even in small laboratories because the system requires no precision instrument. Fortunately, the genogroup-specific RT-LAMP assay used for the second round of amplification is available commercially (Eiken).
